Abstract-Economists have devoted substantial attention to firms' supply of variety, but little to consumers' demand for variety. Employing the framework of home production, we trace differences in demand to differences in the opportunity costs of activities, associated with investments in human capital. Schooling alters time costs and changes the variety of activities household members choose. Time budgets from Australia, Israel, and West Germany show that higher own and spouses' incomes raise variety (suggesting positive income effects). Education increases variety independent of income and earnings; part of its impact goes beyond a correlation of educational attainment with preferences for variety.
Variety is the mother of enjoyment.
-Benjamin Disraeli, Vivian Grey
I. Introduction and Motivation

P
RODUCT diversity is a salient feature of every modern marketplace. It is therefore unsurprising that it has played an increasingly important role in economic theory. The emphasis in the literature, however, has generally been on supply factors-on firms' behavior (Chamberlin, 1933) and the optimal diversity of supply, with consumer demand for variety taken as given. It is assumed that the distribution of consumers' tastes in product space is given (uniform along a straight line in Dixit and Stiglitz, 1977, circular in Salop, 1977) . The implicit assumption is that this distribution reflects diversity of preferences (in other words, different tastes) and is unaffected by economic factors, implicitly ruling out the effect of the standard economic variablesprices and income-as sources of variation in consumer demand. 1 This neglect is not surprising. To analyze product variety one has to define the nature of the product, something most economists tend to shy away from. Measurement creates additional problems, as the measure of product variety depends crucially on the level of data aggregation. The degree of detail in the data (consumption and production surveys) depends often on the cost of data collection. An observed increase in product variety over time can therefore at least partly reflect increased resources devoted to data collection. This forces the researcher to infer the factors affecting variety from differences in behavior among various socioeconomic groups in cross-section surveys. This is the path that we take here. Instead, however, of studying the demand for goods, we analyze the underlying demand for activities, where each activity is "produced" à la Becker (1965) using goods and time.
In the traditional model all consumers face the same money prices. The burden of explaining differences in consumption diversity lies with income and preferences. A revolutionary aspect of the home-production model is its emphasis on the price mechanism: the prices of activities differ among consumers, depending on the price of time. Furthermore, in a world of home production, productivity at home may vary with schooling. Schooling, with its strong links to wages (that is, the price of time), income, and productivity, therefore becomes a major determinant of the demand for variety. One of the challenges that we deal with is to separate the "economic" explanation from one that ties schooling to differences in preferences.
We use time-budget surveys from Australia 1992, Israel 1991/92, and West Germany 1991/92. We begin with a theoretical discussion of the demand for variety in a homeproduction context. After a brief description of issues in using time-budget data, we then discuss the amounts of time allocated among different types of activities. Most of the empirical analysis deals with aspects of the demand for variety, including the impacts of wages and incomes and the sources of any independent effects of education on the demand for variety.
II. A Model of Variety in Household Production
Standard consumption theory pays little attention to the question of variety. The theory of household production, however, creates the scope for a rich explanation of the demand for variety. In this scheme (Becker, 1965 ) the subject of utility is not the good but the activity (Z), which in turn is produced by combining goods and time (T) according to
Maximization of the utility function U ϭ U(Z 1 , . . . , Z n ) is subject to two constraints: the usual income constraint and the time constraint 
where T denotes consumption time, income I consists of wages and nonlabor sources of income I ϭ wL ϩ V, w denotes the wage rate, L market labor time, and V nonlabor income. When the household is free to choose its labor time inputs (L), income (and the budget constraint) becomes an endogenous part of the model, and the household faces one ultimate constraint-the total time constraint (T 0 ):
Optimization leads to the choice of producing/consuming those m activities that satisfy the condition
where u i ϭ ‫ץ‬U/‫ץ‬Z i is the marginal utility of activity i, is the marginal utility of "effective time" [T 0 ϩ (V/w)], and i denotes the marginal time cost of producing activity i. The marginal cost of the activity consists of two parts: the market time required to purchase inputs used in producing it, and the home time required to produce it. The full price is then
where x i ϭ ‫ץ‬X i /‫ץ‬Z i and t i ϭ ‫ץ‬T i /‫ץ‬Z i are the marginal goods and time inputs. The diversity of activities depends on the number of activities satisfying the condition
where i is the reservation price u i (0)/. In this model the diversity of activities undertaken arises not merely from the dispersion of preferences and incomes, but also from the dispersion of prices. Whereas in the standard model all households face the same set of product prices p i , this assumption does not hold for the activity prices i . Differences in investments in human capital lead to differences in activity prices and affect the variety of activities undertaken.
Here an increase in nonlabor income V increases the "effective-time" constraint and has the usual positive income effect on (the superior good) variety. Assuming V ϭ 0, a wage increase has a pure price effect. It lowers the market-time component ( p i x i /w) and changes relative prices in favor of goods-intensive activities. The time released from time-intensive activities may allow the expansion of the activity set and the incorporation of additional goods-intensive activities. An increase in the wage rate in a model where labor supply is exogenous increases the "shadow price" of time and has a similar effect. This yields the two crucial predictions that we use in our empirical work: (i) There will be positive income effects on the demand for variety; and (ii) more important, since it could not have been derived outside a model of household production, there will also be positive wage effects on this demand.
The third prediction relates to schooling. Michael (1973) argued that schooling contributes to productivity at home. If more educated people are better at planning, coordinating, and streamlining their tasks, then marginal time inputs t i will decline with schooling. Schooling will, therefore, be negatively correlated with shadow prices i and will increase the variety of activities undertaken independent of its indirect effect through wage rates. Admittedly, tastes for acquiring schooling and preferences for variety may be related, so that it is hard to distinguish the role of preferences from those of productivity or ability. In the empirical work we devise some tests designed to make this distinction.
III. Time Budgets in Three Countries
Full-scale time-budget surveys go back at least to Sorokin and Berger (1939) . Such data are based on daily diaries, but usually rely on the respondents' recollecting 24 hours, which limits the length of period covered by the surveys. Most samples are relatively small (not much more than 10,000 respondents) and cover relatively short time periods. Given these data constraints and the large variability in survey methods, we adopt a research strategy based on width rather than depth, using surveys covering three countries. The data constraints allow us to examine the robustness of most of the results by comparing them under the different definitions of variety imposed by the surveys' methods.
The Australian Time Use Survey of 1992 (Australian Bureau of Statistics, 1993 ) is a random stratified sample of roughly 7,000 individuals on two, typically successive, days each, so that the hebdomadal distribution of observations is nearly uniform. Individuals listed when they began a new activity, with responses then coded into 280 categories of activities. The activities could encompass as few as five minutes, with the upper bound being the full 24 hours. The diary provided space for the respondent to list up to two other activities in which he or she was engaged.
The Israeli Time Use survey, conducted in November 1991-April 1992 (Central Bureau of Statistics, 1995), covered 3,081 Jewish Israelis who reported their activities on 4,840 days. It was based on self-recorded diaries (covering about one-quarter of the days) and recall diaries based on interviews. Days were divided into fifteen-minute intervals (except for thirty-minute intervals between 12:30 a.m. and 4 a.m.), and respondents were asked to report the main activity (out of a list of 87) during each interval.
The 1991/92 German Zeitbudgeterhebung (Statistisches Bundesamt, 1999) The theoretical discussion focused on three key economic variables: resources, prices, and productivity/tastes. To separate their effects one needs accurate and detailed data on unearned incomes, wage rates, and factors that might affect household productivity or tastes for variety. Time-budget surveys regrettably channel most of their effort to the collection of the time diaries, and relatively little is done to assure the quality of the income and earnings data, measures that are prone to substantial response errors even in the best of circumstances (Bound et al., 1994) . Many time-budget surveys have no useful information even on incomes, and none of them contains direct observations on wage rates.
For Israel we use each respondent's "family income, personal earnings excluded," which should provide estimates of pure income effects. The wage is computed as earnings divided by working hours. The Australian sample provides good measures of family income, but the data on personal incomes include both earnings and nonlabor income. We form measures similar to those for Israel, except that these include all income accruing to other household members. In the West German data information on both spouses' incomes is available, so that we use spouse's income to proxy the other income available to the respondent, and own income per work hour to proxy the price of time. 2 Not all the "completed" time diaries are complete for our purposes. To avoid contaminating the results we discarded any diary-day that included a time interval for which no activity was coded, which never disqualified more than 1% of the observations. We restrict the basic samples to individuals ages 19 through 69. Because marital status is likely to be crucial in determining behavior, because it is central to our ability to identify income and price effects using these data, and because the samples of unmarried individuals are quite small, we restrict the analyses to married persons. Educational systems differ among the countries, and even years of schooling are not always comparable across the samples. Accordingly, we rely on the respondents' reports of schooling attainment and divide each sample into three categories, with the sizes of the low-, middle-, and higheducation groups varying across the samples. 3 In the regression analyses we control for the ages and numbers of children in the married persons' households. The measures of the age of the youngest child differ in definition across the samples; but we can classify them as indicating whether the youngest child is pre-school, preteen, or a teenager (although in Australia youths over age 14 are not included as children). Where meaningful additional demographic information is available, it is also included. In the Israeli data indicators of health problems are included; and in that and the Australian samples indicators of country of origin and metropolitan residence are available. In Australia information on whether the respondent speaks a foreign language at home is also included.
Given the short time spans covered by the surveys, the observations on time allocation are susceptible to nonrandom variation. The major sources of such variation are institutional arrangements relating to work schedules. Except in Israel behavior on Saturdays and Sundays is likely to differ from that on weekdays. (In Israel Saturday is a "free" day and Friday is at most a "short" workday, so that we treat Friday and Saturday as the weekend there.) Because of these differences we use differences in behavior on weekdays and weekends to shed light on the theoretical discussion.
The discussion dealt with consumption activities. The distinction between work and consumption (that is, nonwork) activities is not always clear, especially where home work is concerned. An activity was considered to be a "consumption activity" if it was assumed to yield considerable direct utility. Hence child care activities were included in the consumption set. We excluded from the analysis work activities: market work, cleaning and cooking at one's residence, and shopping.
For each respondent-day the central concept in this study is the number of different nonwork activities in which the individual engages. We focus on the variety of nonwork activities and present all results for this set of activities. Using broader or narrower definitions of variety does not qualitatively alter any of our conclusions. 4 The minimum number of nonwork activities that we observe in the samples on a diary-day is one, while the maximum possible is the total number that could be coded (202 in Australia, 64 in Israel, and 128 in West Germany).
IV. First Impressions
A. The Allocation of Time among Activities-The Background to Variety
We cannot understand the production of variety unless we know the context of time use in which it is produced. Although a substantial sociological literature has generated tabulations of the amounts of time spent on different activities, with much of the focus on sex differences, many studies examine only one country's data, obviating the chance to discern general, possibly universal patterns. 5 Table 1 lists the mean minutes per day allocated to market work, home work, and nonwork (child care, personal care, and leisure) separately by sex and schooling level for each of our samples. Each statistic is presented for a "representative day"-a weighted average of the observations reflecting the average allocation of time across weekdays and weekends.
Consider first the sex differences in time allocation. The data replicate most of the well-known differences, including greater market work, less home work, and less child care by men. In all three countries men spend less time in home work, but this is more than compensated for by their greater market work, so that total nonwork time is less among these married men. Much less well known are the differences in leisure time and personal care between men and women. The greater allocation of time to personal care by women reproduces findings for the United States by Biddle and Hamermesh (1990) on sleep, by far the largest component of personal care. In Australia the differences in leisure time by sex are essentially 0; but in the other two countries married men consume more leisure than do married women. Sex differences in leisure time are opposite those in time spent on personal care, so the total of leisure time and personal care is typically only slightly lower among married men.
The effect of schooling on market work, mainly through its effect on wages, is one of the best-established facts in labor economics. It is replicated here for all countries and both sexes. Among women a negative relation between home work and schooling accompanies the positive relation between schooling and market work. Among men the home work-schooling relationship is slightly negative, so that for both sexes the effect of schooling on total work is less than is indicated by its effect on market work alone. As a result, in Australia and Israel, but not in Germany, for both sexes there is a positive schooling-total work gradient. This means that the total amount of time available for nonwork 5 See the articles in Merz and Ehling (1999) and the references therein. activities, and thus the possibility of generating more variety in nonwork activities, is less among more educated people in Australia and Israel, but is the same in Germany. Table 2 presents the means and their standard errors of the number of nonwork activities undertaken on a representative day by the married respondents in our samples. Remembering the international differences in the number of possible activities in the surveys, these tables make it quite clear that, where more activities are possible, more are coded as having been undertaken. Australia and West Germany, which have at least twice as many possible nonwork activities as Israel, show higher mean numbers of activities performed. The international differences, however, are not huge and are far smaller than the differences in the number of possible activities. Comparing men and women, the most striking difference is that women engage in more nonwork activities than do men. Looking at the sources of variety, the gender difference stems from women's undertaking more child care-related activities. The greater variety undertaken by women may explain the finding (Hamermesh & Lee, 2007) that women are more likely than men to state they are rushed or pressed for time.
B. Variety of Activities
As we noted in section II, education can affect the amount of variety produced in a number of ways-indirectly through its effects on the price of time and on incomes, and directly through its relation to the efficiency of household production and through its possible correlation with preferences for variety. For both sexes we find a general rise in the number of different nonwork activities as the level of education rises (even though, as the previous subsection demonstrated, in Australia and Israel more educated people have less time available in which to undertake nonwork activities). Whether because of the income and wageincreasing effects of education, because of a causal relation between schooling and efficiency in household production, because educated people are more able, or because people with a greater taste for variety that is not captured by observable characteristics invest more in human capital, is unclear from these descriptive statistics. A positive simple correlation between schooling and variety is, however, abundantly clear from this three-country analysis.
The Australian and West German data also contain information on secondary activities. Including them would hardly affect our results, raising the number of different activities in Australia (Germany) to 9.51 (10.51) for men and 10.30 (11.77) for women. Very little waking time in Australia is coded with secondary activities, while in Germany around 90% is. The variety of secondary activities coded in Germany is uncorrelated with education level, so that the schooling-variety gradient is in main activities only.
V. The Roles of Income, Time Prices, and Schooling
The central empirical question is whether income, time prices, and schooling have independent effects on the demand for variety, as was hypothesized in section II. To address this issue we use the measures of spouse's income and own income per hour that we outlined in section III. Admittedly these variables are noisy, but there is no way of separating pecuniary from nonpecuniary effects without them. To circumvent selectivity issues, problems of corner solutions in labor supply, and the possibility that much of each spouse's income is unearned, we restrict these regression analyses to two-earner couples under age 60. 6 Table 3 lists the estimated coefficients of schooling, hourly earnings, and spouse's income for the reduced samples of preretirement-age working couples. The equations also include a quadratic in age, measures of the number of children and the age of the youngest child, indicators of the day of the week on which the diary was kept, and the several extra variables for Australia and Israel, including selfassessed health status in the latter. 7 The results are surprisingly strong. All but one of the six income effects are positive, with four of them significantly so. In most instances individuals who are in households where the spouse has a higher income generate more variety. The effects are not very large: doubling spouses' incomes in the Australian sample leads to an 11% increase in the number of activities among men, and a 1% increase in the number of activities undertaken by wives. In the Israeli samples the income 6 Confining the sample to the employed may introduce a censoring bias into our measurement, but we expect it to be small compared with the measurement bias involved in using a sample that includes the nonemployed.
7 A measure of the presence of various medical conditions was in the Australian data. Adding that measure to the equations in the first two columns of table 3 hardly changed the estimated coefficients. effects on the consumption of variety by husbands and wives are 5% and 6%; in West Germany they are 1% and 10% for men and women respectively.
All the wage effects are positive, with five of the six significantly positive. 8 Holding the major measurable determinants of a person's price of time constant-his/her age and education-a higher time price increases the amount of variety that is consumed. This regularity corroborates our prediction in section II that a person whose time is more valuable will engage in more goods-intensive household production, freeing up time to enjoy more different activities. The wage elasticities are 0.07 and 0.04 in Australia for men and women respectively, in Israel 0.03 and 0.001 respectively, and 0.01 for both men and women in West Germany. Thus while the effects are generally statistically significant, they are in all cases fairly small. The purely economic variables do matter in the directions we expect, but their impacts are not very large. Table 3 also presents the coefficients on the indicator variables for schooling level. Additional schooling has generally positive and usually statistically significant partial effects on the number of different activities undertaken each day. This is true for each transition to a higher-education group for both men and women in the Australian and German samples, and in Israel except for the comparison of the low and middle levels of education among men. Given the negative correlation between schooling and total nonwork time, the schooling effect on diversity is even more pronounced when we control for the amount of nonwork time available. 9 Table 3 also includes a decomposition of the gross schooling effect (that is, the schooling coefficients obtained when the regressions exclude the wage and income variables) into its components: the net schooling effect and the wage and income effects. 10 The schooling effects are obtained by differencing the coefficients of high-and lowlevel of schooling. The wage and income effects are the products of the respective coefficients in table 3 and the schooling coefficients obtained when wages and spouses' 8 Nor are these effects due to common behavior by husband and wife. None of the estimated impacts reported in table 3 is changed qualitatively when the spouse's variety of activities undertaken is added to the regressions. 9 When we include secondary activities, reestimates of the equations in table 3 including secondary activities look almost identical to those presented in the tables. The impact is almost entirely on the estimated intercepts. The schooling and other estimated parameters change very little. 10 The estimated impact of education is qualitatively unchanged as one moves to the more restricted sample in the West German case and for Australian males, but is somewhat smaller in the restricted Israeli sample and for Australian women. Note: t-statistics in parentheses. The educational categories are defined in the notes to table 1. Robust standard errors that account for the duplication of observations are presented. All the equations include a quadratic in age, and measures of the number of children present and the age of the youngest child. The equations for Australia also include indicators of residence in the urban part of a metropolitan area, of immigrant status, and of whether English is spoken at home. Those for Israel also include indicators of residence in the urban part of a metropolitan area, of ethnic origin, of health problems, of the age of the youngest child, and continuous measures of the number of children and of number of persons in the household.
incomes are regressed on the other explanatory variables used here. 11 The decomposition is illuminating. The net effect of schooling constitutes only two-thirds of the gross effect among Australian and Israeli males (but is almost identical to the gross effect among West German males). It constitutes about 85% of the gross effect among all three groups of women. The wage effect constitutes about one-quarter of the gross effect in the case of Australian and Israeli males, but is relatively unimportant in the case of females. (Australian women are a slight exception.) Among women in Israel and West Germany, income effects are far more important than wage effects. The results are consistent with the notion that wages generally affect men's demand for variety more, whereas spouse's income affects women's demand more.
VI. Exploring the Role of Schooling
Schooling seems to be a major determinant of the demand for variety. We have also established that schooling has a direct effect on the variety of activities undertaken, independently of its indirect effects through earnings and income. To many readers this finding may not come as a surprise, being consistent with everyday observation. It is not clear, however, whether the association between schooling and variety is due to greater efficiency in home production, due to the possibility that people who have a greater "taste" for variety obtain more schooling, or is merely an artifact of reporting-people with greater schooling find it easier to provide a detailed report of their activities. To separate these three factors is not an easy task. Unlike market productivity, productivity at home does not carry financial rewards, making the separation of home productivity from preferences a difficult task. 12 Still, we try in this section to produce some tentative answers.
A. Reporting and Variety
The results on schooling are not an artifact stemming from the ingenuity of more educated respondents in listing more activities in their diaries. If that were true, we would see bigger effects of schooling in samples where more nonwork activities might be listed (Australia and West Germany). That the marginal effects of moving to a bettereducated group are roughly the same in the Israeli samples (where the time diaries provided no more than half as many possible nonwork activities) as in the other two samples suggests the result is not spurious. 13 One might also argue that the requirement that an activity lasts at least fifteen (or five) minutes for it to be recorded causes us to underestimate the amount of variety consumed. Extremely short-duration activities may not be included in the data. There is no reason for their exclusion to affect reporting differentially by level of education. Indeed, if our theory is correct, underreporting will be greater among the more educated, since it will be easier for them to produce the extremely short-duration activities that may not be recorded. 14 
B. Home Efficiency and Variety
To explore the issue of home productivity further, one has to examine how more educated people can squeeze more activities into their limited time budgets in the face of an inflexible time constraint. Theory predicts that variety will increase with schooling due to two effects: (i) Higher wages result in relatively lower indirect "time costs" involved in obtaining the goods inputs into the activity, leading to substitution from time-intensive to goods-intensive activities; and (ii) increased home productivity allows the more educated to economize on the direct time inputs going into each activity. In either case the more educated will engage in shorter-duration activities, allowing them to increase the number of activities at the expense of length. Table 4 presents the distribution of activities by duration and educational attainment for men and women. 15 The prominent feature of this distribution is its skewness: about half the activities last under an hour, between 30% and 40% last between one and four hours, and one activity, usually sleep, lasts more than six hours. Sleep is the most timeintensive activity and offers little opportunity to substitute goods for time. It is, therefore, the prime candidate for cuts when wages increase (Biddle & Hamermesh, 1990) . The percentage of people who sleep more than eight hours on an average day declines with schooling. Similarly, in the oneto four-hour activity group the number of long activities (two to four hours) diminishes and the number of short activities (one to two hours) increases with schooling. The time saved allows a 30%-40% rise in the number of very short-duration activities (less than one hour). 16 11 b ns ϭ b ns.w ϩ b nw.s b ws , where n denotes the number of activities, s is schooling, and w is the wage rate (or alternatively, spouse's income).
12 A prime example is the interpretation given to the independent effect of schooling in women's labor supply (controlling for wage and income): is it that the more educated have a greater preference for market work, or is it that they are more productive at home, which allows them more time to work in the market? 13 Each of the surveys was extensively pretested, in part to ensure that respondents could express their activities consistently. This provides some additional assurance that questionnaire biases are small. 14 In the Netherlands, whose time-use data had as many categories as Germany and Australia, but with time intervals recorded in quarter hours, the differentials by education level were the same as in Australia and West Germany (Gronau & Hamermesh, 2001) . 15 Extensions of the estimates presented in table 3 showed that excluding earnings and spouse's income does not greatly affect the estimated impacts of differences in educational attainment. Consequently, to enlarge the sample sizes in this section we use data on all couples in the age range.
16 A more detailed examination indicates that two other time-intensive activities-rest and TV watching-are (besides sleep) responsible for the
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The large fraction of time spent by the less educated on the more time-intensive activities-sleep, rest, and TV watching-that have only a very small (variable) goods component indicates the presence of slack time. The less educated have enough time at their disposal, but lack the material resources that allow them to diversify their activity set. The opposite holds for the more educated-they have already conserved on time-intensive activities, and the major constraint on the diversification of their daily activities is the time constraint. With a more tightly binding daily time constraint, the only way open to the more educated to expand their activity set still further is to diversify among days. Thus, if we compare the daily activity sets across days, we should expect a greater similarity among the less educated than among the more educated.
For all those respondents who reported their time allocations for two days we define routine activities as those that were undertaken on both survey days, and nonroutine activities as those undertaken on only one of the two days. Let NACT i denote the number of different activities on day i, and NACTW be the number of different activities in which the respondent engaged over the two reported days. The number of routine activities is
The number of nonroutine activities is
Estimates of the mean numbers of routine and nonroutine activities by level of education in each of the three samples are shown in table 5. For both men and women the number of nonroutine activities rises with education. Variety in routine activities increases with education in the Australian and West German samples, and among Israeli women, but those increases are much less pronounced than the increases in nonroutine variety. The schooling gradient on nonroutine activities is steeper than that on routine activities-schooling matters more in those areas over which there is more choice.
C. Efficiency versus Preferences
It may still be argued that people with different schooling levels have different preferences, with more educated people preferring shorter-duration activities. Those with a greater thirst for diversity may also opt for diversity in schooling, that is, spend more time in school. If this hypothesis were true, we should expect two disjoint sets of activities, some dominated by the less schooled and some dominated by those with more schooling. Alternatively, if schooling affects efficiency directly, we will observe that the activities of the less educated are a subset of those undertaken by individuals with more education.
One way to make this comparison lets A M denote the mean number of activities undertaken by members of the more educated group, and A L the mean among the less educated group. If the two groups chose activities independently, the fraction of activities in which representation by the more educated group predominates would be
release of time that allows the proliferation of short-duration activities among the more educated. On the other hand, if the more educated were to choose all the activities chosen by the less educated plus some additional ones, we should expect all the activities to be dominated by the more educated. To reject the hypothesis of randomness of choice we test whether the fraction of activities in which the more educated group is dominant exceeds the ratio p. The test treats the process as a binomial with the probability p and the number of realizations equal to the number of nonwork activities possible in the survey. The fractions of activities in which the more educated group participates more than the less educated group are shown in table 6 for each sex and country, and for each of the three possible two-way comparisons. Listed in parentheses below each fraction is the probability that we would observe at least this many activities in which the more educated group dominates, given the average numbers of activities engaged in by members of the two groups. In all but three of the eighteen comparisons the fraction of activities in which representation by the more educated group predominates significantly exceeds the fraction p. The evidence thus suggests that more educated people tend to include the activities of the less educated as a proper subset of their activities. 17 If the correlation between schooling and variety were exclusively due to preferences, one would expect the schooling effect on the demand for variety to be insensitive to the amount of time available (or perhaps even more pronounced when there is more time to indulge one's taste for variety). On the other hand, when variety is affected by home productivity we should observe that the impact of schooling is negatively related to the amount of nonwork time available. To test whether home productivity affects variety we therefore compare the schooling effect on weekdays, when people's schedules are constrained by their market work, to its effect on weekends, when they are not so tightly constrained.
We define the intensity of nonwork activities in educational category j on day d (I jd ) as the number of consumption activities per hour of nonwork time on that day (d denoting either weekday D or weekend E). Let ⌬ jjЈ d ϭ I jЈd Ϫ I jd denote the mean difference between any two schooling groups ( jЈ Ͼ j) on day d. Our test is based on the double difference ⌬ jjЈ 2 ϭ ⌬ jjЈ D Ϫ ⌬ jjЈ E for every pair of schooling groups, where ⌬ jj 2 measures the difference in the education gradient of the consumption of variety on weekdays compared to weekends. If education affects variety because it enhances household productivity, we will observe ⌬ jjЈ 2 Ͼ 0.
17 This method is just one of many possible. As one alternative, we adapt Stewart's (2006) weighted Szalai index for our purpose and apply it to participation rather than time spent in each activity. Our modified index accounts not only for whether one group is more likely to engage in an activity, as did the calculations in table 6, but also for the magnitudes of the differences between the two groups, and it weights more heavily those activities that are engaged in by more people. We calculated the indexes for Australia and West Germany, the two countries with the largest numbers of possible activities. In five of six cases in Australia, and in all six in West Germany, the estimated indexes were positive (showing that the less educated group's activities tend to be a subset of those of the more educated group), reinforcing the conclusions from table 6. Table 7 first lists I jd for each education category for both sexes. It then also lists the three possible double-differences that measure the relative education gradients between weekdays and weekends, and presents t-statistics testing the hypothesis that they equal 0. Of the eighteen possible double differences, sixteen are positive. The two negative double differences are insignificantly different from 0, while the majority of the positive ones are significantly nonzero. Thus schooling is not just a proxy for "taste," but rather at least to some extent reflects the greater ability of the more educated to cope with the constraints of working time in their production of greater variety. 18
VII. Conclusions and Implications
We have constructed a model of household production focusing on variety in household members' undertakings. Driving the model are differences among households in the time costs of different activities and differences in reservation prices. The time costs differ with the households' efficiency in home production and with the market time it takes to acquire the required market inputs. The reservation price varies with income. Since all three factors-productivity, wages, and income-are positively correlated with education, we expect variety in activities to increase with schooling. Using time-budget surveys from three countries we have demonstrated that this is exactly what occurs: more educated individuals undertake more different activities in a day. In the case of employed married men the wage effect, independent of the impact of schooling differences, is positive but not large. Among employed married women the income effects of their husband's earnings, independent of their educational attainment, are positive but also not large.
It is tempting to dismiss the correlation between schooling and variety as an artifact of heterogeneity. Heterogeneity, however, should be reflected in the less educated and the more educated engaging in different activities. The more educated engage in the same home activities as the less educated, but in additional ones as well. Similarly, that education matters more on weekdays, when people's schedules are more rigid, than on weekends suggests that at least some of the impact of education arises from its (household) productivity-enhancing effects.
Education produces a remarkable variety of benefits, from direct effects on earnings (Becker, 1964) , to the externalities that it creates in production and the spillover to economic growth (such as Romer, 1986) , to impacts on noneconomic outcomes such as criminal activity (such as Grogger, 1998) . We have suggested that education may generate yet another welfare-enhancing outcome-additional variety in the activities in which people engage. We cannot measure the magnitude of the gain in welfare that is generated by the greater diversity in activities that comes with education. 19 All that can be concluded at this point is that there are gains along this dimension, with the impact of education on variety not small: the estimates suggest that each extra year of schooling is related to a 2% increase in variety.
Having demonstrated that there are systematic differences among households in the production of variety, one wonders how this realization might affect the theory of product demand. The first thing to do here is to analyze whether greater variety in time use is associated with greater variety in the kinds of goods used in household production. Even without that analysis, however, our results suggest that, as its citizens acquire more skills, an economy will generate a greater demand for variety in the activities that its consumers undertake and will provide incentives for greater THE DEMAND FOR VARIETY 571 differentiation of the products that its firms offer. This development will in turn affect the structure of product markets.
